Role of heme oxygenase in heme-mediated inhibition of rat brain Na+-K+-ATPase: protection by tin-protoporphyrin.
Hemoglobin has been shown to inhibit brain Na+-K+-ATPase through an iron-dependent mechanism. Both hemoglobin and iron cause spontaneous peroxidation of brain lipids. Release of iron from the heme molecule in animal tissues is dependent on the activity of heme oxygenase. We hypothesized that inhibition of heme catabolism by heme oxygenase prevents the iron-mediated inhibition of Na+-K+-ATPase and might subsequently reduce the tissue damage. Therefore, we studied the effect of heme and tin-protoporphyrin, an inhibitor of heme oxygenase, on the activity of partially purified Na+-K+-ATPase from rat brain in the presence and absence of purified hepatic heme oxygenase. Heme alone at a concentration of 30 microM did not inhibit Na+-K+-ATPase. However, in the presence of heme oxygenase, heme inhibited Na+-K+-ATPase by 75%. Pretreatment of rats with SnCl2, a known inducer of heme oxygenase, reduced the basal activity of the brain Na+-K+-ATPase by 50%. Inhibition of heme oxygenase by tin-protoporphyrin (30 microM) prevented the inhibition of Na+-K+-ATPase which occurred in the presence of heme and heme oxygenase. It is concluded that suppression of heme oxygenase by tin-protoporphyrin might be a therapeutic approach to management of hemoglobin-associated brain injury following CNS hemorrhage.